Effect of bilirubin on the membrane potential of rat brain synaptosomes.
The effect of the neurotoxic pigment bilirubin on the membrane potential of rat brain synaptosomes was studied by using the tetraphenylphosphonium ion (TTP+) technique. Bilirubin induces a rapid depolarization of synaptosomes, as reflected by an efflux of previously accumulated [3H]TTP+. This phenomenon persisted when the membrane potential across either the plasma membrane of the synaptosome or the inner membrane of the entrapped mitochondria was selectively depressed, thus indicating that both components of the synaptosomal membrane potential were affected by bilirubin. Bovine serum albumin, used at a albumin/bilirubin molar ratio of 1:1, had the capacity to completely prevent and reverse the effect of bilirubin. This fact demonstrates that the bilirubin-induced TPP+ release from synaptosomes is a reversible process that requires the presence of bilirubin interacting with the synaptosomal membranes. These results, together with the inhibition by bilirubin of [3H]TPP+ and [2-14C]acetate uptake by synaptosomal plasma membrane vesicles isolated from rat brain, suggest that bilirubin depresses the membrane potential across the synaptosomal plasma membrane by a mechanism involving alterations in ion permeability. This effect could be of relevance in the pathogenesis of bilirubin encephalopathy.